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This species profile is one of a series on coastal aquatic organisms, 
principally fish, of sport, commercial, or ecological importance. The profiles 
are designed to provide coastal managers, engineers, and biologists with a brief 
comprehensive sketch of the biological characteristics and environmenta! require- 
ments of the species and to describe how populations of the species may be 
exmected to react to environmental changes caused by coastal develo~-ment. Each 
profile has sections on taxonomy, life history, ecological role, environnental 
requirements, and economic importance, if applicable. A three-ring binder is 
used for this series so that new profiles can be added as they are prepared. This 
project is jointly planned and financed by the U.S. Army Corps of Engineers and 
the U.S. Fish and Wildlife Service. 


Suggestions or questions regarding this report should be directed to one 
of the following addresses. 


Information Transfer Specialist 
National Coastal Ecosystems Team 
U.S. Fish and Wildlife Service 
NASA-S1 idel] Computer Complex 
1010 Gause Boulevard 

Slidell, LA 70458 


or 
U.S. Army Engineer Waterways Experiment Station 
Attention: WESER-C 


Post Office Box 631 
Vicksburg, MS 39180 
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0, 3937 
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0. 3861 
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0.0008110 


0.00003527 
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25.40 
2.54 
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Figure 2. 








Nearshore distribution of white snrimp along the Gulf of Mexico. 








Lowisiana in water less than 9 
deep (Klima et al. 1987). 


MORPHOLOGY/IDENTIFICATION AIDS 


Lateral rostral grooves do not 
extend heyond the base of rostrum in 
adults nor to the posterior margin of 
the carapace in juveniles (Williams 
1965); adrostal sulcus fs shot, ex- 
tending to epigastric (back) tooth of 
rostrum, gastrofrontal carina is ab- 
sent; petasma has distal portion of 
latera’ lobe-bearing diagonal ridge on 
inner surface, and distal ventranedial 
corner is rounded. Thelycun is onen 
tyne; has anterolateral ridges turned 
mesially and pair of fleshy protuber- 
ances on sternite KIV. Antennal fla- 
gella are 7.5 to 3 times the hody 
lenath (érez-Farfante 1969), Zamora 
and Trent (1958) reported that the 
keel on the sixth abdominal somite of 
postlarvae is smooth in white shrinp 
but Sears spines in brown shrinp (°°, 
aztecus) and pink shrimp (P. duora- 
run). 


Lengths aiven in the fol lowing 
sections refer (unless otherwise indi- 
cated) to total length. 


REASONS FOR INCLUSION IN SERIES 


The Gulf of Mexico shrino fishery 
is the most valuable ‘ishery in the 
continental ‘inited States. "he white 
shrimp was the major commercial shrimp 
in the gulf up to the sid-1930"s, 
Brown and pink shrinp often were 
shunned because the flesh was Srownis’ 
and oresumably inferior. After World 
War Il, the stiqma was overcone and 
brown and pink shrimp production in- 
creased sharply. 4owever, the mean 
annual white shrimp landings of 31.5 
millfon tbh in 1956-74 still made up 
27% of the total U.S. qulf shrinp pro- 
duction, 


The white shrino is wt only 
highly valued for human ood, ‘ut is 
also a pooular bait for hook and line 


rd 





fishermen and a maior prev of preda- 
tory fishes. In 1976 in the United 
States, more than 90,000 commercial 
and sport fishermen used about 60,090 
boats anc vessels to fish for seven 
species of shrimp (Christmas and 
ftrold 1977). 


The major problem of the fishing 
industry is getting saximum yield from 
each year's shrimp stock, which con- 
sists largely of shrimp that are less 
than 1 year old. In Louisiana, for 
example, excessive fishing for smal! 
young white shrinp is controlled by 
banning commercial fishing for shrimp 
each spring until the shrimp reach a 
certain size (based on average nunbers 
per mound). 


The annual level of recruitment 
appears to denend largely on environ- 
mental conditions, rather than on the 
abundance of spawning stocks. Shrimp 
management will succeed only if appro- 
priate measures are taker to maintain 
suitable estuarine nursery grounds 
(Christmas and Etzold 1977). 


LIF® MISTORY 


Spawning and Larvae 





Various ‘ocalities an? tines for 
spawning of white shrimp have heen 
reported: in oceanic waters % to 3l a 
deep in the northern Gulf of Mexico 
(Pérez-Farfante 1969); in similarly 
oceanic waters of the Gulf of Mexico 
with deoths of 9,1 to 55 a, from late 
spring to early fal) (St. Snant and 
Lindner 1966); fram late “larch or 
early April until tovester, but winly 


fron Aoril to Septenhber in Louisiana 
(Lindner and Anderson 1956), from 
April to ‘August in shallow water 


(14m) near Galveston, Texas (Temple 
and Fischer 1967). Although spawn- 
ing usually peaks im June or July, 
length- frequency distribution of 
shriap in commercial catches suggested 
two main roads developed in some 
locations and three in others (Pérez- 
Farfante 1969), 
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growth rate is about 1.? om per day 
(Williams 1965). Johnson and Fielding 
(1956) estimated growth in captivity 
after hatching to be 80m in ? 
aonths., farly spring arowth is neariy 
Iidenticel to the previous summer's 
growth rate of 18 to 30 mm per month, 
inter growtn of shrimp offshore pro- 
oa5ly averages less than 9.5 =m per 
day (Christmas and Etzold 1977*. In 
Mobile Ray, Alabama, Loesch (1965) 
found that shrimp length increased 13 
to 3l mm during the summer compared 
with 12 to 27 m in winter. 


White shrimp in Louisiana may 
reach a length of 150 0m, growing 
about 100 mm in 60 days (1.6 am per 
d:y) during summer before moving of f- 
Shore (White and Boudreaux 19773, 
‘Narked white shrimp in Galveston fay, 
Texas, grew fran a length of 9.8 mm in 
mid-August to 148 mm in late Septenber 
(6 weeks), or about 30" faster than 
reported in lower tenperature waters 
along the Louisiana coast (lima 
1974). In the Gulf of Mexico, lenyths 
attained by white shrimp at different 
intervals after hatching were 89 mm in 
2 months, 119 mm in 2 months, 
in 4 months, 145 an in 5 ionths, and 
155 mm in 6 months (Novenber). Growth: 
was Slow fran Novenber through March, 
but resuned in spring; white shrimp 
were 173 mf long in May and ready to 
Spawn (Anderson 1965), 


, 2) rreery 


The length-weight formula Ww 
al, where Wis weight (q), Ll is total 
length (am), and a and b are con- 
stants, for white shrimo differad 
little between sexes: male, Log W 
-5 694 + 3. 76] Lug L: fenale, Log 
W = ~5.635 + 3.734 Log Ls and conbined 
sexes, Loqw -5.665 + 3.747 Logs | 
(Fontaine and "eal 1971), The slope 
("b") was not siqnificantly different 
in the three formulas. Christmas ef 
al. (1976) calculated length-weionht 
relations for white shrion W to 194 
me long as Y -4,83049 47, 2180 X. and 
for shrimp 105 to 199 wy long ad Y 
“5.73 + 3,793 ¥ where Y was weight 

t 


ie fi? 
(q) and X was td¥a' length, 


Female white shrimp grow sore 
rapidly and reach larger sizes than 
males (Etzold and Christmas 1977), 
Anderson (1966) listed a large male at 
182 mm and a female at 197 mm in the 
Carolinas, and Holthuis (1986) listed 
175 and 200 mm as maximum total 
lengths for males and females respec- 


tively. ‘Wm the hasis of the growth of 
marked and recaptured shrimp, lima 
(1974) estimated average aaximun 
length for white shrimp as 214 mm in 


Galveston “ay, Texas, and 2794 mm in 
nearshore Louisiana. 


Mortality 


The yearly abundance of white 
Shrimp varies widely (Anderson 1966; 
Christmas and fFtzold 1977}. 
(1956) considered 40° mortality per 
week or up to 6% mortality a month to 
be a reasonable estimate for juveniles 
la estuaries, Offshore wnortality of 
eqgys and larvae is probably higher. 
Christwas and Ftzold (1977) state 
that information on wortality is in- 
adequate to ptinmal har- 
vest outside tin 
They reported that weekly fishing mor- 
tality was 6! to 17%, natural mortal- 
ity was °% to 24", and total weekly 
“wortality ranged from 14" to 24", 


lwnter 


leteriine 


nursery aqrounds, 


“Mortality rates of white sirinp 
probably decrease with an increase in 
ize (Christmas and Ftrold 1977), 
problem in Louisiana has been the high 


catch of relatively small white chrins 


iil ba 


mm Inshore and estuarine waters 
and Ooudreauy« 1977), Vecgqamended is a 
closur » of the in hore nur ery qround 
(largely 
fecrease the mortality of the a | 


. 


estuaries) ty rawling ) 


ler 
white shrinp hefore they miarate of f- 


snore, tstimated catches offshore are 


closely related tn the nsnore ibuNne 
lance of juvenile (St. Ninant mad 
Linder 1966; Loesch 19/76), 

Recause recruitment of «hy ) 1%. 
to the fishery in anv one year is 


independent of thy " ibundans e «of wren 
stocks the year hefore (environmental 
conditions are the “jor factor), 
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larval and juvenile shrimp to he im- 
portant food for 13 of 21 juvenile 
fishes occupying seagrass heds in the 
Florida estuaries of the Gulf of 
Mexico. 


White shrimp recycle basic nutri- 
ents by feeding on organic matter and 
microorganisms in sediments (Odum 
1971; Carr and Adams 1973). When 
water temperatures and salinities were 
favorable along the Louisiana coast, 
Shrimp abundances were greatest in 
waters where substrates had the high- 


est organic content (Barrett and 
Gillespie 1973; Gaidry 1974). Inves- 
tigators have suggested that juve- 


niles, which tolerate relatively low 
salinity, migrate up estuaries to re- 
duce the effects of competition and 
predation, hesides gaining access to 
an abundant food supply (Hedgpeth 
1963; Gunter 1967). 


ENVIRONMENTAL REQUIREMENTS 


Temperature 





Water tenperature helps requlate 
the times and locations of white 
shrimp Spawning, 4S well as rate of 
growth, habitat selection, osmoregu- 
lation, movement, and mortality. 
Sudden water temperature increases in 
spring trigger spawning, and rapid 
temperature declines in the fall are 
associated with the end of spawning 
(Lindner and Anderson 1956). The 
growth rate is highest in summer and 
becomes slow or negligible in winter. 
Increased temperature may increase the 
rate of molting, but not necessarily 
the size at molting (Pérez-Farfante 
1969). Turner (1977) showed good cor- 
relation between heating-degree-days 
and catch/effort ratio for penaeid 
Shrimp, which was similar to correla- 
tions between yield-per-hectare and 
latitude of penaeids. St. Amant and 
Lindner (1966) reported that water 
temperatures below 20°C greatly in- 
hibited growth, which became practi- 
cally nil at 16°C. Growth rates in- 
creased rapidly at temperatures above 


1] 


20°C. 
temperature and food supply limited 
growth of white shrimp postlarvae more 
than did salinities hetween 2? and 
35 ppt. 


Jein-tldin (1964) stated that 


White shrimp have deen reported 
to be more tolerant of high tempera- 
tures and less tolerant of low tenper- 
atures than either brown or pink 
shrimp (Etzold and Christmas 1977). 
Mortality of white shrimp was reported 
at water temperatures above 42°C and 
below 8°C and was complete at 3°C or 
less, regardless of salinities; sur- 
vival at low temperatures seemingly 
depended on rate of temperature de- 
cline, the duration of low tempera- 
ture, and salinity, as well as on the 
actual temper:ture (Joyce 1965). 
Wiesepape (1975) found 24-hr 50% 
mortality to be 36°C and 37°C for 
white shrimp acclimated at 29°C and 
34°C, respectively. Postlarval and 
30-mm juvenile white shrimp had some- 
what higher resistance times than did 
50-mm juveniles. Temperature toler- 
ated by postlarvae were higher in 
brown shrimp than white = shrimo, 


Salinity 





Adult white shrimp spawn offshore 
where salinities are at least 27 ppt. 
Larval shrimp are carried shoreward by 
currents until they enter estuaries on 
flood tides--usually when they are in 
the second postlarval stage. Juvenile 
white shrimp move as far as 160 km up 
tidal streams in Louisiana and up to 
210 km into fresh water (0.26 ppt) in 
northeast Florida (Pérez-Farfante 
1969). Juvenile shrimp were found 
160 km upstream from 1.0-ppt salinity 
waters in St. Johns River, Florida, 
from July through November in 1962 and 
1963 (Joyce 1965). Joyce suggested 
that high calcium ion concentrations 
in this river may explain the relative 
ease with which marine species enter 
and remain in low salinity waters. 
Pérez-Farfante (1969) reported 0.42 
ppt as the lowest salinity in which 
white shrimp were recorded in the 
northern Gulf of Mexico. Although 
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Species profiles are literature summaries of the taxonomy, morphology, range, life 
history, and environmental requirements of coastal aquatic species. They are orenared 
to assist in environmental impact assessment. The white shrimp, Penaeus ©* rus, 's 
the second most abundant species in the Gulf of Mexico shrimp fishery, the ost valuable 
fishery in the United States. It serves as food for many fishes and is sold in the twit 
jindustry. ‘Spawning occurs in at least 27 ppt salinity at water depths of & to Tl im, from 
April throwgh September. Postlarvae move on flood tides into inshore estuarine nursery 
areas, peak abundances are in June and September. Juvenile white shrimp mowe farther 
inlzec than do brown shrimp and prefer shallow water with soft substrate. Growth of 

1.6 mm per day occurs at water temperatures above 70°C before the shrimp mowe of f- 
shore when inshore waters begin to cool in fall. Juveniles and adults return inshore 
when water temperatures increase in fall or the following spring. Survival at 8° to 
30°C was relaied to temperature and salinities. Juvenile and adult white shrimp are 
omnivorous, selective-particulate, henthic feeders. Population abundance has heen 
correlated with coastal mashes and freshwater inflows. Maintaining suitable nursery 
grounds wil! decide the future of Gulf Coast white shrimp resources. 
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As the Nation's principal conservation agency, ‘he Department of the interior has respon. 
sibility for most of our nationally owned public lands and natur | resources. This includes 
fostering the wisest use of our land and water resources, prote.‘ting our fish and wildlife, 
preserving the environmental and cultural valves of our national parks and historical pieces, 
and providing for the enjoyment of life through outdoor recreation. The Department as- 
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department siso has @ major responsibility for 
American indian reservation communities and for people who live in island territones under 
U.S. administration 








, JEST COPY AVAILABLE 
































